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[ 5 7 ] ABSTRACT 

An embossed card reader and sales draft imprinter 
which employs a spring clutch drive assembly for driv 
ing an embossed card through a card reading station 
and an imprinting station, A guide plate assembly is 
provided for initially positioning the embossed card 
with respect to the card reading station. Spring-loaded 
embossment followers responsive to the presence or 
absence of an embossment are located at the card 
reading station. These. followers are used to modify 
the amount of light impinging upon a plurality of pho 
todetectors in accordance with the presence or ab 
sence of the embossment. The output signals from the 
photodetectors are decoded to provide a reading of 
the alphanumeric embossments on the card. After 
passing-through the card reading station, the ‘em 
bossed card is brought into‘ physical contact with a 
carboned sales draft to imprint thereon the embossed 

‘ information on'the card. 

'17 Claims, 9 Drawing Figures 
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EMBOSSED CARD READER AND IMPRINTER 

vCROSS REFERENCE TO RELATED APPLICATION 

This application is related to the application of W. 
Thompson Lawrence and David B. Spaulding for Em 
bossed Care Reader ?led concurrently herewith and 
assigned to the assignee of the present application. 
The present invention relates to card readers ingen 

eral, and more particularly to an embossed card reader 
and imprinter. ' 

The ubiquitous embossed plastic credit card has a 
number of advantages for the credit card user and the 
store owner. It is a convenient means for obtaining 
credit and when used with an imprinter,.provides a rel 
atively permanent record of a portion of the necessary 
transactional information. Unfortunately,» it also has a 
number of concomitant disadvantages namely in the 

_ area of security and fraud protection. In the last couple 
of years, the credit card industry has been plagued with 
the problems of unauthorized credit card use and bad 
accounts. ' 1 ~ ' 

A variety of systems, have been proposed to solve 
these problems. Identi?cation of the credit card owner 
is now performed on a relatively limited basis through 
photographic, holographic and ?ngerprint techniques, 
while credit veri?cation is obtained through telephone 
inquiries or “stand alone” local memories e.g. printed 
bad account lists, electronic and/or optically coded 
memories, etc. A number of systems have been pro 
posed and hardware developed for “on-line” computer 
credit veri?cation utilizing special point-of sale termi 
nals and/or special credit cards. Although these sys 
tems are feasible, they are cost prohibitive at the .pres 
ent time. _ \ 

One of the constraining parameters for any such sys 
tem is the requirement that the system be compatible 
with the literally millions of existing embossed credit 
cards. It is accordingly a general object of the present 
invention to provide a credit card reader for existing 
embossed credit‘ cards. _ _ 1 

It is a speci?c object of the present invention vto pro 
vide an embossed card reader and imprinter. 

It is still another object of the present invention to 
provide an embossed card reader and imprinter which 
can be manually actuated by a sales clerk or by an “on 
line” computer. . ' _ 

It is a feature of the invention that the credit ‘card is 
accurately positioned and held within a guide plate as-' 
sembly even though‘ it may have been inserted in the 
reader in a tilted or misaligned position, 

It is another object of the invention to provide an em 
bossed character reading head which accurately main 
tains the alignment and spacing of a pluralityof em 
bossment sensors. ' v , 

It is another feature of the invention that the emboss 
ment reading system is relatively immune to deleterious 
environmental conditions. ' I 

It is still another object of the invention to provide an 
embossed card reader and sales draft imprinter which 
is relatively inexpensive and which utilizes readily 
available materials'and components. ‘ - ' 

It is still another feature of the invention that the im 
printer position thereof can be used by itself or in-con 
junction with-the embossment reader. 
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2. 
These objects and features and other objects of the 

invention will be best understood from a detailed de 
scription of a preferred embodiment thereof selected 
for purposes of illustration and shown in the accompa 
mying drawings, in which: 
FIG. 1 is a view in perspective of an embossed card 

reader and imprinter constructed in accordance with 
the present invention; 
FIG. 2 is a view in perspective of a conventional em 

bossed credit card with a section thereof broken away 
to'illustrate the “negative” or concave portion of the 
embossments; 

FIG. 3 is a view in perspective of a portion of the em 
bossed card reader and imprinter shown in FIG. 1 with 
the cover thereof depicted in the open position; 
FIG. 4 is an end view of an embossed card guide plate 

assembly showing the embossed card partially and fully 
inserted therein; 7 
FIG. 5 is a view in perspective of the drive train as 

sembly for the embossed card and sales draft with the 
supporting structure removed for purposes of clarity; 
FIG. 6 is a view in perspective showing in greater de 

tail the solenoid actuated, spring-‘clutched drive wheels 
illustrated in FIG. 5; ' 
FIG. 7 is a side elevation in partial section of the sole 

noid actuated, spring-clutched drive wheel assembly; 
FIG. 8 is a perspective view in partial section of the 

embossment reading head; and, 
FIG. 9 is an enlarged plan view of the reading head 

“?ngers” or sensors shown in FIG. 8. 
Turning now to thedrawings, there is shown an em 

bossed card reader and imprinter constructed in accor 
dance with the present invention and indicated gener 
ally by the reference numeral 10. The major compo 
'nents of the card reader and imprinter 10 are housed 
within a housing 12 having a hinged cover plate 14. 
When the cover plate 14 is opened, as shown in FIG. 

_ '3, access is provided for insertion of a sales draft l6 and 
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I can. be'seenv in FIG. 3 that the exit portion of the card ' 

an embossed card 16. , 

The embossed card 18 is shown in greater detail in 
FIG. 2. The card is a plastic credit card having alphanu 
merical embossments 20 formed in the card. The em 
bossments 20 are shown in the standard credit card for 
mat with at least two spaced lines of .embossments 
which are separated by an unembossed area 18a. The 
spacing between the two embossment lines meets the 
standards set forth by the credit card industry. Each 
embossment on the card has “a “positive” or convex 
side 20a and a “negative” or concave side 20b. In the 
preferred embodiment of the present invention, the 
“negative” or concave side of the embossment is 
sensed by the card reader and converted into electrical 
signals which represent the presence or absence of the 
embossment. The operation of the embossment reader 
will be discussed below in detail. However, for the mo 
ment it is sufficient to note that the embossed card 
reader and imprinter 10 generates appropriate electri 
cal signals which can be decoded to provide the desired 
alphanumeric embossment information for local or re 
mote processing. 
Referring to FIG. 3, the embossed card 18 is inserted 

by the sales clerk into an embossed card guid path 22 
having an entry portion 22a and an exit portion 22b. A 
similar guide path 24 is provided for the sales draft 16. 
The sales draft guide path 24 has an entry portion 24a, 
an imprinter portion 24b, and an exit portion 24c. It 
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guide path 22 exits into the sales draft guide path just 
before the imprinter portion 24b. This con?guration 
permits the card and sales draft to go through the im 
printer portion together so that the embossments will 
?‘imprint” on the sales draft. The sales draft 16 com 
prises a standard pressure sensitive sales draft such as 
the conventional shingled carbon sales draft or a “no 
carbon required” sales draft. 
The relative positioning of the sales draft 16 andem 

bossed card 18 in the loading position can best be seen 
by referring to FIGS. 4 and 5. FIG. 4 depicts a guide 
plate assembly 26 which accurately positions the em 
bossed card 18 for subsequent processing in the card 
reader and imprinter. The guide plate assembly 26 
comprises a card guide plate 28 and a back-up plate 30 
which together de?ne a card-receiving aperture 32. 
The upper inner surface 28a of the card guide plate, as 
viewed in FIG. 4, is beveled to provide an easy access 
into the card receiving aperture 32. In a similar man 
ner, the inner surface 30a of the back-up plate is cut 
away in a gradual concave form to provide a guiding 
surface for the card. 18 during insertion.- ' ‘ ' 

Looking at FIG. 4, it can be seen that as the card 18 
is partially inserted into the guide plate assembly (as 
shown by the dash lines in FIG. 4), the leading edge 18b 
extends beyond a guide plate horizontal projection rail 
34, and then is directed downwardly and inwardly by 
the concave curved surface 30a.‘ The card continues 
downwardly until it occupies the position shown by the 
solid lines in FIG.’4. In this position, the card is locked 
within the card-receiving aperture by the two lines of 
card embossments 20 which straddle the guide plate 
projection rail 34. sloping edge, horizontaly extend 
ing guide rail 42 is used to accurately position the em 
bossments between rail 34 and lower edge of rail 42-. 
Referring now to FIG. 5, there, is shown a drive train 

assembly, indicated generally by the reference numeral 
36, for driving the embossed card 18 through its guide 
path 22 and into the sales draft guide path and then 
driving both the sales draft 16 and the card 18 through 
the sales draft guide path 24. The associated supporting 
structures, including the embossed card guide plate as~ . 
sembly 26, have been omitted from FIG. 5 for purposes 
of clarity. The operation of the drive train assembly can 
best be understood by viewing FIG. S-in conjunction 
with FIGS. 1 and 3. Assuming that theembossed card 
18 has been inserted in the entry portion 22a of the 
card'guide path and the card extends downwardly into 
the locked position within the card-receiving aperture 
32 of the guide plate assembly, the hinged cover 14 is 
moved to the closed position shown in FIG. 1.- As the 
cover 14 closes, it engages a geared card positioning 
lever 38 and forces the lever downwardly as viewed in 
FIG. 5. The downward motion of the geared lever 38 
causes geared arm 40 to move horizontally to the left 
as viewed in FIG. 5. The arm 40 pushes the embossed 
credit card 18 beyond center line of drive wheels 46, 
and 48 (shown in FIG. 5). A spring-loading system, in 
dicated generally by the reference numeral 44, returns 
the arm 40 and positioning lever 38 to the card loading 
position when the hinged cover is again opened. 

It will be appreciated that given the vertical and hori 
zontal alignment provided by the locking combination 
of the cardguide plate projection rail 34 and guide rail 
42 with the card embossments 20' the credit card 18 has 
been accurately positioned for subsequent travel 
through the card and sales draft guide paths. 

. 4 

' The drive system for the embossed card, 18 is shown 
in FIGS. 5, 6, and 7 and comprises two drive wheels 46 
and ‘48 which are mounted on a common shaft 50. The 
drive wheels .48 and 50 each have a ?at or chord por 
tion' 52'and 54, respectively. The drive wheel chord 
portions 52 and 54 are located within a common plane 
on one side of the embossed card guide path 22 (see 
FIG. 1). A pair of-back-up wheels 56 and 58 is posi 
tioned opposite the drive wheels on the other side of 
the embossed card guide path 22. Looking speci?cally 
at FIG. 5, it can’ be seen that the space between the 
back-up roll 56 and the chord portion 52 of the upper 
wheel and the corresponding space between the 

' backup wheel 58 and the lower wheel chord portion 54 
15 allows the embossed card 18 to be inserted downwardly 

into the guide path and the guide plate assembly. How 
ever, when the ‘guide wheel 46 and 48 are rotated in the 

' ‘direction of the arrow, a sufficiently tight nip is formed 
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by the circular portion of the wheels to drive the card 
through the nip and into the sales draft guide path. 
Driving power for the card drive wheels‘46 and 48 is 

obtained from an electrically actuated motor 60 
through'a drive train 62 comprising the motor gear Y64 
and drive shaft gear 66. A spring clutch 68 is used to 
engage and‘ disengagevthe drive train from the drive 
shaft 50.‘ The spring clutch is controlled by means of an 
electrically actuated solenoid 70. Electrical power for 
the drive motor 60 andsolenoid 70 is obtained from a 
conventional power source (not shown) through power 
cables 72 (see FIG. 1). 
The spring clutch arrangement for the drive wheels 

46 and 48 permits the motor 60 to run at a constant 
speed whenever the card reader and imprinter is turned 
on by means of a lighted main power switch 74 (see 
FIG. 1). The solenoid 70 can be actuated by the sales 
clerk by means of an imprint switch 76 or by a remote 
computer if the card reader and imprinter is in an “on 
line” mode. Appropriate signal cables are provided in 
the main‘ power cable bundle 72 for connection with 
the central computer. 
Actuation of the solenoid 70 allows the spring clutch 

68 to make one revolution. Since the clutch is engaged 
during this period, the drive shaft 50 and card drive 
wheels 46 and148 will also make one revolution. The 
circumferential length of the two drive wheels is se 
lected to drive the embossed card in one revolution 
from the card guide-path entry portion to the imprinter 
portion of the sales draft guides (FIG. 1). 
Although two separate drive wheels have been de 

picted in FIG. 5 for the embossed card, it will be appre 
ciated that a single drive ,roll of the same diameter and 
having an axial length equal to the axial length of the 
drive wheels 46 and 48 and the distance between the 
drive wheels could be used to drive the embossed card. 
The‘ drive roll con?guration is used to drive the sales 
draft and embossed card through the imprinter and exit 
portions of the sales draft guide path. 
A sales draft drive roll 76 is positioned on one side 

of the sales draft guide path at the imprinter position 
thereof. A driven back-up roll 78 is positioned opposite 
the drive roll 76 on the other side of the sales draft 
guide path. The drive roll 76 has a ?at or chord portion 
80 which forms a space between the two rolls for the 
sales draft 16. When the two rolls are rotated in the di 
rection of the arrows shown in FIG. 5, a sufficiently 
tight nip is formed between the rolls to drive the sales 
draft and embossed card through the ‘nip. As the sales 
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draft and embossed card pass through the nip, the em 
bossments are imprinted upon the sales draft._ A sepa 
rate, embossed “store plate” 82 is normally affixed to 
the back-up roll 78 to imprint the appropriate “store” 
information on each sales draft. 
Driving power for‘rolls 76 and 78 is obtained from 
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the previously mentioned motor 60 through a drive I 
train indicated generally by the reference numeral 84. 
The drive train comprises the motor gear 64 and drive 
shaft gear 86. A spring clutch 88 is employed to engage 
and disengage the drive train from back-up roll drive 
shaft 90, drive shaft gear 92 and drive roll drive shaft 
94 and gear 96. 
Sequential operation of the embossed card spring 

clutch 68 and the sales draft spring-clutch 88 is pro 
vided by means of a trip lever 98. One end 98a of the 
trip lever holds the sales draft spring clutch in the dis 

- engaged position. The other end 98b of the trip lever 
is moved by a projection 100 which rotates with ring 
member 102 as the drive shaft 50 makes its single revo— 
lution. At the end of the revolution, the projection 
forces the trip lever 'end 98b toward the sales draft as 
viewed in FIG. 5. The trip leverrotates sufficiently to 
move the other end 98a out of disengaging contact with 
the sales draft springeclutch 88. The spring-clutch 88 
then engages the sales- draft drive train 84, causing 
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drive 'roll 76 and back-up roll 78 to rotate in the direc- . 
tion shown by the arrows in FIG. 5. The two rolls each 
make one revolution and then stop. The circumferen 
tial length of the rolls 76 and 78 isvselected to provide 
sufficient movement to drive the sales draft and em 
bossed card through the imprinter portion and out of 
the exit portion of the sales draft guide path. ' 
Having described in detail the imprinter portion of 

theembossed card reader and imprinter, I will now de 
scribe the embossed card reader portion of the present 
invention. Looking at FIGS. 8 and 9, there is shown an 
embossment reader or sensor indicated generally by 
the reference numeral 104. The reader 104 comprises 
a support member 106 upon which are mounted a plu 
rality of embossment sensors indicated generally by the 
reference numeral 108, a plurality of photodetectors 
110, a light source 112, and a plurality .of light directing 
?ber-optic pipes 114.‘ The embossment sensors 108 
modify the amount of light impinging upon the photo 
detectors 110 in response to the presence and absence 
of an embossment on the embossed card 18. > 

In the preferred embodiment, the sensors 108 detect 
the “negative” going or concave portion 20b of the em 
bossments and in response thereto allow the light from 
light source vl12,to ‘impinge upon the photodetectors 
110. Conversely, when the‘- sensors detect the umem 
bossed, flat portion of the embossed card 18, they pre 
vent the light from light source 112 from impinging 
upon the photodetectors. It will be appreciated that the 
opposite light logic can be employed and that the 
reader 104 can be instrumented to respond to the “pos 
itive.” going or convex portion of the card embossments 
0 
Themechanical details of the embossment sensors 

108 can best be understood by referring to FIG. 8. 
Each sensor 108 comprises pivotally mounted T 
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photodetectors 1.10 and the ?ber-optic light pipes 114. 
FIG. 8 illustrates the two positionsv for the spring 
loaded T-shaped followers 116' and the distal end por 
tions 120a of the associated springs. The solid lines in 
FIG. 8 depict'the T-shaped spring-loaded follower 116 
in contact with the “negative” or concave portion of an 
embossment 20b. In this position, spring 120 is ?at 
against the support 106 thereby allowing light from 
light source 112 to impinge upon the photodetector 
110. I When the T-shaped embossment follower 
contacts the flat, unembossed portion of the card 18, 
it is moved against the spring 120. The movement of 
the spring-loaded follower 116 forces the correspond 
ing spring 120 to bend thereby causing the distal end 
thereof 20a to interrupt the light impinging upon the 
associated photodetector 110. The light beam inter 
rupting position of the T-shaped follower and spring is 
shown by the dashed lines in FIG. 8. 
The outputs from photodetector 110 represent in 

electrical form the presence or absence of an emboss 
ment on the embossed card 18. A suitable logic circuit 
(not shown) is connected to the photodetectors 110 to 
decode the outputs thereof to provide a reading of the 
alphanumeric embossments on the card 18. Such cir 
cuits are known to the art and, therefore, need not be 
described in any detail. In the “on line” mode, the elec 
trical outputs from the photodetectors 110 or the de 
coded versions thereof are transmitted to a remote lo 
cation, such as, a central computer, for further utiliza 
tion. 

It will be appreciated that the spacing between each 
of the embossment sensors must be maintained within 
relatively tight tolerances in order‘to provide the de 
sired sensing resolution for the component portions of 
each embossment on the card 18. In the preferred em 
bodiment of the invention, the spacing between the T 

, shaped spring-loaded embossment followers 116 is 
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shaped spring-loaded embossment follower 116. Each . 
follower is pivotally mounted on a shaft 118 and spring 
loaded by means of a corresponding spring 120. Each 
spring 120has a distal end portion 120a which is posi 
tioned to make or break the light beam between the 
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maintained by means of spherical members 122 which 
are rotatably mounted within the T-shaped followers 
and extend outwardly therefrom. As viewed in FIG. 9, 
it canbe seen that the diameter of each of the spherical 
members 122 is substantially equal to the distance be 
tween the T-shaped members located on each side of 
the FIT-shaped member in which the spherical member 
is rotatably mounted. The outer two spherical members > 
contact the sides 116a of support member 116 in order 
to maintain the spacing of the corresponding outer two . I 
T~shaped followers. 
Having described indetail the preferred embodiment 

of my invention, it will be understood that numerous 
modi?cations’ can be made therein without departing 
from the scope of the invention as de?ned in the'ap 
pended claims. For example, the imprinting portion of 
the invention can be used alone or in conjunction with 
the card reading portion. Conversely, the embossment 
reader can be used by itself or together with the im 
printer portion. Similarly, the embossed card guide as 
sembly can be used independently of the imprinter and 
card reader in other embossed card processing systems. 

What I claim and desire to secure by letters Patent of - 
the United States is: 

1. An embossed card-pressure sensitive sales draft 
imprinter and card reader comprising: 

.1. means de?ning a guide path‘ for a pressure sensi 
_ tive sales draft, said sales draft guide path having an 
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entry portion, an imprinter 
tion; 

2. means de?ning a guide path for an embossed card, 
said embossed card guide path having an entry por 
tion and an exit portion with said exit portion exit 
ing into said sales draft guide path; 

3. drive means for driving an embossed card through 
said embossed card guide path and into said sales 
draft guide path; I ' ‘ 

4. drive means for driving a pressure sensitive sales 
draft and an embossed card through'said imprint 
ing portion and out of the exit portion of said sales 
draft guide path; ‘ . v 

5. means for sequentially actuating said embossed 
card drive means and then said sales draft and em 
bossed card drive means; 

6. a light source; ‘ 
7. a plurality of light responsive means positioned to 
receive light from said light source, said light re 
sponsive means producing a signal having a charac 

portion and an exit por 
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teristic which represents the amount of light im 
pinging thereon; and, I 

8. a plurality of adjacent, spaced, spring-loaded mov 
able means responsive to the presence and absence 
of an embossment on said embossed card for corre 
spondingly modifying the amount of light from said 
light source which impinges upon said light respon 
sive means. ‘ 

2. An embossed card-pressure sensitive sales draft 
imprinter comprising: 

1. means de?ning a guide path for a pressure sensi 
tive sales draft, said sales draft guide path having an 
entry portion, an imprinter portion and an exit por 
non; . 

2. means de?ning a guide path for an embossed card, 
said embossed card guide path having an entry por 
tion and an exit portion with said exit portion exit 
ing into said sales draft guide path; 

3. drive means for driving an embossed card through 
said embossed card guide path and into said sales 
draft guide path; 

4. drive means for driving a pressure sensitive sales 
draft and an embossed ‘card through said imprint 

7 ing portion and out of theexit portion ofsaid'sales 
draft guide path; and, 
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5. means for sequentially actuating said embossed ' 
card drive means and then said sales draft and em 
bossed card drive means. ‘ 

3. The apparatus of claim 2 wherein said drive means 
for said embossed card comprises: 

1. drive roll means rotatably mounted on one side of 
said card guide path; ' 

2. back-up roll means for said drive roll means rotat 
ably mounted on the other side of said card guide 
path; . 

3. electrically activated motor means; and 
4. drive train means for mechanically coupling said 
motor'means to said drive‘ roll means. ‘ 

4. The apparatus. of claim'3 wherein said drive train 
means includes spring clutch means for engaging and 
disengaging said drive train means from said drive roll 
means. ’ . 

5. The apparatus of claim 3 wherein said drive roll 
means has a ?at, chord portion. 

6. The apparatus of claim 4 wherein said means for 
driving said pressure sensitive sales draft and saidem 
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bossed card through said guide path imprinting portion 
comprises: ‘ 

1. drive roll means rotatabl mounted on one side of 
said sales draft guide pat ; 

2. back-up roll means for said drive roll means rotat 
ably mounted on the other side of said sales draft 
guide path; and, 

3. drive train means for mechanicall coupling said 
motor means to said sales draft an card drive roll 
means. ' I , 

7. The a paratus of claim 6 wherein said drive train 
‘means incfiides s ring clutch means for engaging and 
disengagin said rive train means from said sales draft 
arid card rive roll means. ‘ , 

8. The apparatus of claim 7 wherein said drive roll 
means for said card and said drive roll means for said 
sales draft and card each have a flat, chord portion. 

9. The apparatus of claim 8 further comprising means 
for ?rst engaging the spring clutch for said card drive 
roll means and thereafter engagin the spring clutch for 
said sales draft and card drive r0 1 means. 

10. The ap aratus of claim 2 wherein said drive 
means for sai embossed card comprises: 

1. ?rst and second drive wheel means positioned in 
spaced relation and rotatably mounted along a 
common axis on one side of said card guide path; 

2. corresponding first and second back-up wheel 
means or said ?rst and second drive wheel means, 
said back-up wheel means being positioned in 
spaced relation and rotatabl mounted along a 
conlilmon axis on the other si e of said card guide 
Pat ; . 

3. electrically actuated motor means; and, 
4. drive train means for mechanically coupling said 
imotor means to said ?rst and second dr1ve wheel 
means. > 

11.; The aparatus of claim 10 wherein said drive train 
means includes spring clutch means for engaging and 
disengaging said drive train means from said ?rst and 
second drive wheel means. - . 

12. The apparatus of claim 11 wherein said ?rst and 
second drivewheels means are mounted on a common 
shaft with the shaft and drive wheel means being rotat 
ably mounted for rotation as a unit and each of said 
drive wheel means having a ?at, chord portion with 
said flat chord portions being in a common plane. 

13'. The a paratus of claim 12 wherein said means for 
drivin saidp pressure sensitive sales draft and said em 
bosse card through said guide path imprinting portion 
comprises: , ' 

1. drive roll means rotatabl mounted on one side of 
said sales draft guide path; 

2. back-up roll means for said drive roll means rotat 
ably mounted on the other side of said sales draft 
guide path; 

3. drive train'means for mechanicall coupling said 
motor means to said sales draft an card drive roll 
means. 1 

14. The apparatus of claim 13 wherein said drive 
train means includes spring clutch means for engaging 
and disengaging said drive train means from said sales 
draft and card drive roll means. 

15. The apparatus of claim 14 wherein said drive roll 
means has a Hat, chord portion. 

16. The apparatus of claim 15 portion comprising 
means for ?rst engaging the spring clutch means for 
said ?rst and second drive wheel means and then en 
gaging the spring clutch means for said drive roll 
means. 

17. The apparatus of claim 16 wherein said first and 
second drive wheel means spring clutch is disengaged 
before said drive roll spring clutch is engaged. 

* * * * * 


